Fluorescent inhibitors reveal solvent-dependent micropolarity in the lipid binding sites of lipases.
Triacylglycerol analogue p-nitrophenyl phosphonates specifically react with the active-site serine of lipolytic enzymes to give covalent lipase-inhibitor complexes, mimicking the first transition state which is involved in lipase-mediated ester hydrolysis. Here we report on a new type of phosphonate inhibitors containing a polarity-sensitive fluorophore to monitor micropolarity around the active site of the enzyme in different solvents. The respective compounds are hexyl and methyl dimethylamino-naphthalenecarbonylethylmercaptoethoxy-phosphonates. The hexyl phosphonate derivative was reacted with lipases from Rhizopus oryzae (ROL), Chromobacterium viscosum (CVL), and Pseudomonas cepacia (PCL). The resulting lipid-protein complexes were characterized in solution with respect to water penetration into the lipid binding site and the associated conformational changes of the proteins as a consequence of solvent polarity changes. We found that the accessibility of the lipid-binding site in all lipases studied was lowest in water. It was much higher when the protein was dissolved in aqueous ethanol. These biophysical effects may contribute to the previously observed dramatic changes of enzyme functions such as activity and stereoselectivity depending on the respective solvents.